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ABSTRACT 



This report describes a national survey of U.S. schools, 
colleges, and departments of education (SCDEs) to determine how they prepared 
new teachers to use information technology (IT) in their work. A 32 -item 
survey had respondents rate their teacher- training institutions on 
coursework, faculty capacity and use of IT, facilities, field experience 
opportunities, and graduates' skills. A total of 416 institutions responded, 
or about one-third of U.S. SCDEs for 1997-98. Data analysis indicated that 
the technology infrastructure of education increased more quickly than SCDEs 
could incorporate new tools into teaching and learning. Faculty IT skills 
were comparable to student IT skills, but most faculty did not model IT 
skills in teaching. Distance education and computer-assisted instruction only 
affected small proportions of preservice teachers. Most programs did not have 
written, funded, current technology plans. Most institutions had IT available 
in K- 12 classrooms for student teaching, but IT was not used routinely during 
field experiences. The number of hours of IT instruction integrated into 
other courses had a moderate correlation with other survey scores, but the 
number of hours of formal IT instruction did not. The integration factor 
(items that addressed graduates' classroom skills and actual use of IT during 
college training) was the best predictor of other survey scores. Two 
appendixes present the survey form and supplementary tables. (Contains 25 
references . ) ( SM) 
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Foreword: 

Will new teachers be ready 

to teach in a digital age? 



"Teachers are being asked to learn new methods of teaching, while at the same time are 
facing even greater challenges of rapidly increasing technological changes and greater 
diversity in the classroom... [given such challenges] relatively few teachers (20%) report 
feeling well prepared to integrate educational technology into classroom instruction." 

US. Department of Education, National Center for Education Statistics. 

Teacher Quality: A Report on the Preparation and Qualifications of Public School 
Teachers > January 1999 

There is much rhetoric today about the inability of teacher preparation programs to fully prepare new 
teachers to use technology effectively in their professional practice. A year ago, the Milken Exchange on 
Education Technology, an initiative of the Milken Family Foundation, set out to establish baseline data on 
the status of technology use in teacher-training programs in the United States. 

It was with this goal that the Exchange commissioned the International Society for Technology in Education 
(ISTE) to survey teacher-preparation institutions. Results were gathered from 416 respondents, representing 
approximately 90,000 graduates per year, who reported on the extent to which future teachers were being 
exposed to technology in their classes, field experience and curriculum materials. 

The report finds that, in general, teacher-training programs do not provide future teachers with the kinds of 
experiences necessary to prepare them to use technology effectively in their classrooms. With the federal 
government's projected need for 2.2 million new teachers over the next decade, the time to examine and 
reengineer our teacher preparation programs is now. 

The findings in this report should be a wake-up call for higher-education institutions and policymakers 
across the country. Today's students live in a global, knowledge-based age, and they deserve teachers 
whose practice embraces the best that technology can bring to learning. 

Cheryl Lemke 
Executive Director 

Milken Exchange on Education Technology 
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(310) 998-2825 telephone 

(310) 998-2899 facsimile 

e-mail: clemke@mff.org 

Web site: www.milkenexchange.org 



The Milken Exchange on Education Technology serves American public education as an honest broker of 
research, analyses and new insights into the effective use of technology in teaching and learning. Through 
partnerships with such prestigious groups as the National Governors' Association, Education Week and the 
International Society for Technology in Education, the Exchange is bringing to light the complexity and 
reengineering it takes to use technology in ways that bring added value to today's learners. Check the Web 
site at www.milkenexchange.org for specific initiatives. 



International Society for Technology in Education 
1787 Agate Street, Eugene, OR 97403-1923 
(541) 346-4414 telephone 
(541) 346-5890 facsimile 
e-mail: iste@oregon.uoregon.edu 
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The International Society for Technology in Education (ISTE) is the largest teacher-based, non-profit organi- 
zation in the educational technology field. Its mission is to help teachers in K-12 classrooms and teacher- 
preparation institutions to share effective methods for enhancing student learning through the use of 
technology. Check the Web site at www.iste.org for specific initiatives. 
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Executive 

Summary 



Survey: Information Technology in Teacher Education 



In the spring of 1998, the Milken Exchange on Education Technology commissioned the International 
Society for Technology in Education (ISTE) to survey schools, colleges, and departments of education 
(SCDEs) in the United States about how they were preparing new teachers to use information technology 
(IT) in their work. ISTE had previously worked with the National Council for Accreditation of Teacher 

Education (NCATE) to produce IT standards for preservice teachers. This current initiative is timely for 
several reasons: 

• Information technologies— computer hardware and software, networks, peripherals— 
are increasingly available in schools. Recent studies suggest that K-12 schools in the 
United States have approximately one microcomputer for every five students. 

Past studies have documented that teacher professional development — preservice and 
inservice has not kept pace with the rapid changes in the quality and quantity of 
information technology. 

• The teacher work force is expected to experience rapid turnover in the next decade. 

This survey commissioned by the Milken Exchange was intended to gather baseline information about the 
IT preparation that preservice teachers receive, and to develop a means of rating programs and program 
components as to their IT capacity. 



With the assistance of a national advisory committee of teacher educators, researchers, and educational 
administrators, ISTE developed a 32-item survey that asked respondents to rate their teacher training 
institutions on coursework, faculty capacity and use of IT, facilities, field experience opportunities, and the 
skills of graduates. Four hundred and sixteen institutions, or about a third of U.S. SCDEs responded, 
representing approximately 90,000 graduates for the 1997-1998 school year. There were no significant 
differences in overall scores for public vs. private institutions, NCATE members vs. nonmembers, respon- 
dents job types (dean, faculty, or technology coordinator), IT job functions (instructional, coordination, or 
none), different regions of the country, or institutions with different Carnegie classifications (Research, 
Doctoral, Masters, Baccalaureate, Teachers, Business, Theological). 
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Because the wide range of items on the survey made total scores difficult to interpret, factor analysis was 
used to identify meaningful subscales and independent items. Survey items clustered into four main groups: 
facilities; faculty/student integration of technology in learning; skills with particular applications; and 
opportunities for IT-related field experience. Six questions relating to IT credit hours, distance learning, and 
technology planning were not closely correlated with any of the main factors. 

Analysis of the survey data indicates: 

1 . Most institutions report that their technology infrastructure is adequate or better in 
terms of carrying out their current programs. About a third feel their programs are 
limited by deficiencies in their IT facilities. 

2. Faculty IT skills tend to be comparable to the IT skills of the students they teach; 
however, most faculty do not model use of those IT skills in teaching. 

3. Distance education and computer-assisted instruction currently affect only a small 
proportion of students in teacher training institutions. 

4. Most teacher-preparation programs do not have a written, funded, regularly-updated 
technology plan. The presence of a technology plan has a positive, but low, correlation 
with other measures of capacity. 

5. Most institutions report that IT is available in the K-12 classrooms where student 
teachers get their field experience; however, most student teachers do not routinely 
use technology during field experience and do not work under master teachers and 
supervisors who can advise them on IT use. 

6. The number of hours of IT instruction integrated into other courses has a moderate 
correlation with other scores on the survey; however, the number of hours of formal IT 
instruction does not. 

7. The Integration factor — composed of items that addressed graduates' classroom skills 
and the actual use of IT during college training — was the best predictor of other scores 
on the survey. The best predictor of integration scores was basic technology proficiency 
as represented by the questions in the Applications factor. 



In general, the technology infrastructure of education has increased more quickly than the incorporation of 
IT tools into teaching and learning. Survey respondents generally rated their technology facilities "adequate," 
but many faculty do not model technology use, and certain types of activities — Internet sessions and com- 
puter presentations — are not possible in a large number of classrooms because of a lack of equipment or 
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wiring. More practicum students find themselves in technology-equipped K-12 classrooms than actually 
apply their IT knowledge during practice teaching under the guidance of technology-using supervisors or 
cooperating teachers. 

The most important finding of the survey is that formal stand-alone IT coursework does not correlate well 
with scores on items dealing with technology skills and the ability to integrate IT into teaching. IT course- 
work is a component of current technology standards tor colleges of education and was cited by many survey 
respondents as a notable feature of their programs. Yet the current data do not support the idea that 
additional technology-specific coursework will greatly improve aspects of IT use in education. 

About half the IT instruction that teacher trainees receive is delivered as part of other classes, such as methods 
and curriculum courses. These instructional hours are more highly correlated with other variables in our 
survey than are IT-specific credits. This supports the contention that, to increase the technology proficiency 
of new teachers in K-12 classrooms, training institutions should increase the level of technology integration 
in their own academic programs. In particular: 

• IT instruction should be integrated into other courses and SCDE activities, rather than 
being limited to stand-alone classes. 

• Institutions should engage in technology planning that focuses not only facilities but 
on the integration of IT in teaching and learning. 

• Student teachers need more opportunities to apply IT during field experiences under 
qualified supervision. 

• Faculty should be encouraged to model and integrate technology. No strategy for 
accomplishing this is addressed in the current survey, but other studies, including a 
1997 Task Force Report by the National Council for Accreditation of Teacher 
Education, recommend increased emphasis on faculty professional development — 
including incentives outside the traditional academic rewards system. 

• In order to provide models for change, researchers, professional societies, and education 
agencies should — on an ongoing basis — identify, study, and disseminate examples of 

, effective technology integration that reflect the current needs in both teacher education 
and K-1 2 schools. 



A large amount of self-reported survey data has been collected on SCDEs since 1996. It would be useful 
now to focus in greater depth and seek to understand the details of how programs achieve specific 
outcomes. Important questions at this stage include: 

10 
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— • What are the most effective models for learning how to integrate IT into classroom 
practice? This research should look for concrete evidence of effectiveness, including 
observations in SCDES and K-12 classrooms, interviews with SCDE graduates who 
have gone into teaching, technology-based lesson plans and student work samples. 

— • Where and how do education students acquire their basic technology skills? What is 
the role of precollege training, junior college training, training in other university 
programs, and informal self-directed learning? 

— • How did high-scoring SCDEs in the Milken/ISTE survey achieve their levels of capacity? 

Were particular professional development activities or incentives necessary to achieve 
integration? What types of applications and activities that offer technology-rich field 
experiences are used in K-12 classrooms? How does field experience articulate with 
the college coursework, and what types of collaborative structures are necessary to 
achieve that articulation? 

Public agencies and foundations should develop and solicit research proposals that will address these 
issues, and should ensure timely and widespread dissemination of new knowledge as it becomes available. 
In addition, SCDEs should explore using instruments such as the Milken Exchange/ISTE survey for their 
own needs assessment and action research. 
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Introduction 



In the spring of 1998, the Milken Exchange on Education Technology commissioned the International 
Society for Technology in Education (ISTE) to survey schools, colleges, and departments of education 
(SCDEs) in the United States about how they were preparing new teachers to use information technology in 
their work. This was one of a series of initiatives sponsored by the Milken Exchange to study the role of 
technology in education. 

Information technology includes computer hardware and software, the networks that tie computers together, 
and a host of devices that convert information (text, images, sounds, motion) into common digital formats. 
However, information technology is not just hardware, wires and binary code, but also the effective use of 
digital information to extend human capabilities. 

For the field of education, information technology is the stock in trade. There is a large researcher-based 
and practitioner-based collection of knowledge on effective educational uses of IT for Pre-K to grade twelve 
(President's Committee, 1997; Sandholtz et al., 1997; Wenglinsky, 1998). And yet national reports for many 
years have also documented the fact that modern information technology in schools is used less than in the 
world beyond the school walls. In particular, teachers report a need for more time and training in both 
technology skills and technology-based pedagogy (Office of Technology Assessment, 1995). It would seem 
logical that this kind of training would be a part of every teacher's initial preparation, but in the past that 
has not been the case. Teacher knowledge of IT tends to be acquired on the job, along with all the other 
new skills required to work in a classroom and school. 

We are now at the beginning of a decade of rapid teacher turnover at the K-1 2 level. In addition, the total 
number of students is increasing and there is an emerging movement toward decreasing average class size, 
particularly at the primary school levels. The federal government estimates that these conditions will 
require our educational system to hire approximately 2.2 million new teachers over the next decade (Riley, 
1998). These teachers will include returning veterans and products of alternative certification programs, but a 
large proportion will be new or recent graduates of colleges of education (Feistritzer, 1 998). This is obviously 
a great human-resource challenge, but it is also an opportunity to infuse schools with new ideas and 
practices — including better use of information technology. 
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The survey presented in this report was intended to gather baseline information about the IT instruction 
that preservice teachers receive in their programs of study. In addition, we hoped to develop an instrument 
that could be used to rate programs and program components on IT capacity for both research purposes 
and program evaluation. 



Background 



IT in K-1 2 Education 



Computers and other information technologies are used in schools in a number of different ways to aid 
instruction and learning. Uses of technology for teaching and learning can be divided into technology- 
assisted learning, tool applications, and computer and information science. 

— • IT-assisted learning. This category includes three different uses of IT to directly support 
learning. 1) Computer-assisted learning (CAL) is the interaction between a student and 
a computer system designed to help the student learn. Once limited to drill-and-practice 
software, CAL now includes tutorials, simulations, and virtual-reality environments 
that can present complex learning situations. 2) Computer-assisted research is the use 
of IT as an aid to doing library and empirical research. It has become increasingly 
important as the growth of the World Wide Web has created a virtual library that can 
only be accessed by the technologically literate. 3) Distance learning is the use of 
telecommunications designed to facilitate student learning. Distance learning has 
involved various technologies over the years, including telephone and noninteractive 
closed-circuit television. Current technologies include e-mail, interactive Web sites, 
and two-way audio/video teleconferencing. 

— • Technology-as-a-tool. This includes a large array of hardware and software — word 
processors, graphics packages, scanners, digital cameras, presentation applications, 
databases, spreadsheets, and more. The common characteristic is for hardware and 
software not to have a limited educational purpose, but rather be designed to help 
people extend their abilities to do work. Some tools — digital science probes, for 
instance — are more specialized than others, i.e. word processors. 

13 
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Some IT tools are facilitating major changes in academic disciplines. The 1998 Nobel 
Prize in chemistry was awarded to two "computational chemists." In many areas of 
science, there are three approaches: theoretical, experimental, and computational. At 
the precollege level, students use technology to compose and perform music, create 
multimedia, carry out sophisticated scientific experiments using microcomputer-based 
laboratory facilities, and learn to solve problems that formerly required one or more 
years of college-level preparation. 

IT tools can support constructivist education. The theory underlying constructivism is 
that students learn by building on their current knowledge. Among other benefits, 
technology enables students to take on more complex tasks with greater indepen- 
dence, and tends to promote collaborative roles for both peers and teachers (Means & 

Olson, 1995). 

— • Computer and information science. Before the personal-computer software industry 
developed, using a computer meant learning to program it. Today, computer and 
information science is a specialty area of study for students with particular interests in 
technology. However, many general purpose IT tools include a level of programming 
in the form of scripts and macros that automate tasks. 

These three categories overlap. For instance, there is a class of "learner-centered" tools that focus on 
"learning to learn." The original example was the Logo programming language developed at MIT, which is 
still widely used. Current multimedia and Web authoring software have similar characteristics. Students 
practice problem-solving and creative strategies, including designing, testing, and debugging sets of 
instructions, as they use the software to create documents and presentations. 



Teacher Education and Information Technology 



In the early days of educational computing, dating roughly from the launch of Sputnik in 1957 to the 
advent of personal computers, teacher training institutions addressed professional development needs for 
technology through inservice programs. Teachers attended workshops or returned to graduate school to 
obtain advanced degrees. In 1983, when the report A Nation at Risk recommended that students be 
required to take a high-school computer course, it was still unusual for a preservice program to offer 
technology training for new teachers. With an average of about one microcomputer per 1 25 students in 
K-12 schools, it was unlikely that most teachers would have the opportunity to apply computer skills with 
students, even if the training had been available. 
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During the past 1 5 years, the amount of information technology in PreK-1 2 education has grown rapidly. 
One estimate is that we now have approximately one multimedia computer per 13 students and Internet 
access in about 85 percent of schools and 44 percent of classrooms (Jerald, 1 998). Becker, et al. (1 998) 
estimate that the total number of computers in private and public schools is slightly more than one per five 
students. This is a 15-fold increase in 15 years. Inservice and preservice education systems have struggled 
to keep up with this rapid pace of change. Willis and Mehlinger (1 996), reviewing the literature on infor- 
mation technology and teacher education, wrote that most of it "could be summarized in one sentence:" 

Most preservice teachers know very little about effective use of technology in education 
and leaders believe there is a pressing need to increase substantially the amount and 
quality of instruction teachers receive about technology. The idea may be expressed 
aggressively, assertively, or in more subtle forms, but the virtually universal conclusion 
is that teacher education, particularly preservice, is not preparing educators to work in 
a technology-enriched classroom (p. 978). 

The studies Willis and Mehlinger reviewed indicate that while a large number of students in teacher 
education programs were taking some coursework in IT, by and large this instruction was not tied to 
curriculum, methods, field experience, or practice teaching. 

Federal reports, in particular the Office of Technology Assessment's (OTA) 1995 Teachers and Technology: 
Making the Connection , focused additional attention on the shortcomings of preservice education. In 
response to concerns raised in the OTA report, the American Association of Colleges of Teacher Education 
(AACTE) sponsored a survey to assess how its member institutions were doing in regard to student use of 
technology, faculty use of technology, and institutional capacity (Persichitte, Tharp, & Caffarella, 1997). 

The AACTE study found that "SCDEs generally have very well-equipped classrooms and their information 
infrastructure is generally part of a budgeted plan for purchase, replacement, and upgrades." The areas 
most in need of improvement had to do with use, rather than provision, of technology. "Too few students 
are expected to use computers, televisions, and VCRs to share information in their campus classroom settings. 
Students do not use SCDE Web sites to obtain assignments and syllabi, implying that SCDE faculty are not 
making best use of the available information infrastructure" (p. 31 AACTE study). 

One response to the perceived shortcomings in teacher training has been the development of local, state, 
and national standards for what teachers should know about technology and its integration into the classroom. 
Since 1995, the National Council for Accreditation of Teacher Education (NCATE), working with the International 
Society for Technology in Education (ISTE), has been incorporating technology standards into its accreditation 
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protocols for colleges of teacher education (International Society for Technology in Education, 1998). 

As with the earlier OTA report, the ISTE/NCATE standards have generated follow-up studies. In 1997, 
NCATE conducted its own review of its accreditation program with regard to technology. A task force on 
technology in teacher education found that college faculty were not making extensive use of technology in 
their own research and teaching, and thus underestimated its impact on teachers' jobs: 

As a result, colleges and universities are making the same mistake that was made by 
K-1 2 schools; they treat "technology" as a special addition to the teacher education 
curriculum— requiring specially prepared faculty and specially equipped ciassrooms- 
not as a topic that needs to be incorporated across the entire teacher education program. 
Consequently, teachers-in-training are provided instruction in "computer literacy" and 
are shown examples of computer software, but they rarely are required to apply 
technology in their courses and are denied faculty role models who employ technology 
in their own work (National Council for Accreditation of Teacher Education, 1997). 

The NCATE task force explained that these continuing problems are the result of insufficient technology 
and technical support, a lack of faculty technology training, some higher education faculty being out of 
touch with the K-1 2 school environment, and an academic reward system that does not provide incentives 
for technology innovation. Among other changes, the task force recommended that NCATE require SCDEs 
to have "a vision and plan for technology that reinforces their conceptual model of teacher education." 

The task force also recommended that SCDEs incorporate current telecommunications (in particular Web 
technologies) into regular operations, and that professional organizations should "identify and make available 
to all i nterested parties exemplary practices of technology use" (National Council for Accreditation of 
Teacher Education, 1997). 

In 1997, five of the six Regional Technology in Education Consortia (R*TECs) surveyed SCDEs in their 
regions to determine to what extent the standards are accepted and are being implemented. Reports from 
the Northwest Educational Technology Consortium (NETC) and Southeast and Islands R*TEC (SEIR*TEC) 
had been published by spring of 1998 when the current Milken Exchange/ISTE project began. 

The SIER*TEC reported that introductory courses in technology are relatively common. Integration of tech- 
nology in teaching is not. The types of technology most commonly modeled were word processors and 
VCRs. More advanced use of interactive technology for instruction, either as tool or for computer-assisted 
learning, was relatively rare. Predictably, student skills with technology tended to mirror the technologies 
they were exposed to in their training (Instructional Technology Resource Center, 1998). 
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The NETC report emphasized areas in which deans of northwest colleges of education needed to improve 
to be in compliance with NCATE accreditation. Of particular concern to the deans in the northwest were 
budget issues, availability of technical support staff, not having enough teaching staff, and the need to add 
additional courses. The Northwest deans also felt that lack of technology within their colleges was a limitation 
on their ability to meet the new standards (Queitzsch, 1998). Considering this in light of the earlier AACTE 
study that found SCDEs to be generally well-equipped, this may reflect a regional difference or a general 
raising of the bar for technology infrastructure. 1 
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1 Because of the constant changes in technology, questions about the adequacy of hardware and software are always relative to what institu- 
tions need to accomplish. Several members of the Advisory Committee on this report noted that, in their experience, perceived adequacy of 
facilities tends to decline as users become more sophisticated and aware of what they could do with additional equipment — regardless of how 
much hardware an institution already has installed. Self-reports that infrastructure is "adequate" {which include the data presented in this paper) 
are thus best interpreted to mean that something other than numbers of computers or network connections (such as professional development) is 
the limiting factor at the moment. It is probably safe to say thaCall institutions need to regularly upgrade their technology and that all technology 
users could make better use of the equipment they already have. 
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M i lken Exchang e / ISTE Survey on 

Information Technology in Teacher Education 



In commissioning the Survey on Information Technology in Teacher Education, the Milken Exchange's 
intent was two-fold: first, to establish baseline data on the use of information technology in teacher prepa- 
ration; and second, to devise an instrument for rating institutions on their capacity to prepare teachers for 
using technology in the classroom. 

Development of the Survey 



In January 1998, the Exchange enlisted an advisory committee of college deans, researchers, teacher edu- 
cators, and education agency officials to help ISTE generate questions for a survey of SCDEs in the United 
States. ISTE also collected recent survey instruments and technology standards documents. The advisory 
committee members brainstormed a list of elements they felt contributed to successful use of technology in 
teacher education. ISTE staff used those results to develop questions about course requirements, faculty 
technology skills and practices, technology infrastructure, field experience opportunities, and the technical 
and pedagogical skills of program graduates. The focus of the survey was somewhat more narrow than 
previous studies in that it focused on "electronic digital technologies" rather than older technologies such 
as television and videocassette recorders. The survey form with scoring guide is attached as Appendix 1 . 

Most items asked respondents to estimate the percentage of individuals or facilities with certain skills or 
experience (e.g., modeling technology use in teaching) or the relative level of different kinds of capacity 
(e.g., technical support). Responses were converted to Likert-type scale scores. To help provide additional 
context for each institution, the survey asked for short narratives about what respondents felt were the 
notable features of their programs. Initial versions of the form were piloted with education graduate 
students and with SCDE faculty at educational conferences, and revisions were made to improve the survey's 
clarity and comprehensiveness. 

Limitations of the Approach 



The advisory committee and the Milken Exchange acknowledge that there are limitations to investigating a 
subject as complex as teacher education with a short-answer survey. The responses are subjective. They 
represent individuals' beliefs about their institutions, but do not necessarily represent direct observation of 
teaching behaviors or particular levels of technology infrastructure (see the footnote on "adequacy" in the 
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